BiHemiSync and QuadHemiSync Protocols for BrainMaster


BiHemiSync Protocol:

This is a 2-channel protocol that provides left-right synchrony training as well as bihemispheric training as achieved by using a bipolar (e.g. T3-T4) derivation.  The channels are acquired as individual monopolar signals, and the sum and difference are created using the setup controls.  The two acquired signals are converted into training signals as follows, using the “sum-channel” mode:

Channel 1: CH1 + CH2

Channel 2: CH1 – CH2

A possible screen layout is as shown:
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The effects of training these derived signals are as follows:

Channel 1 “go”:     increase synchronous (in-phase) activity in trained band(s)

Channel 1 “stop”:  reduce any activity in trained band(s)

Channel 2 “go”:     increase difference between channels in trained band(s)

Channel 2 “stop”:  reduce difference between channels or reduce amplitudes in trained bands(s)

By uptraining the sum (channel 1) and downtraining the difference (channel 2), it is possible to train synchrony between the channels, with specificity.  If channel 1 is uptrained, the signals will be trained to increase synchrony between the two channels.  This can be used to uptrain synchronous activity in desired bands, including alpha and gamma.  If channel 1 is downtrained, then it will train to reduce the activity in both channels in the inhibited bands (e.g. theta or high beta).
Protocols used in bipolar training can be implemented on channel 2, which consists of the difference signal, hence is identical to the bipolar signal.  Thus, components could be set for a wideband inhibit, with a movable enhance band if desired, using this channel.  In addition, any components downtrained in this difference channel will also be trained to increase synchrony between channels, since the difference signal results in the cancellation of identical inputs on the two channels.
Protocols set up in the two new channels will be run simultaneously, providing a complex feedback condition that depends on the proper combination of both synchronous and asynchronous brain signals.  This combines the benefits of synchrony training with those of bihemispheric bipolar training, while avoiding the drawbacks of each.

QuadHemiSync Protocol:

This is a 4-channel synchrony protocol that provides comprehensive and specific whole-head synchrony training using simultaneous left-right training and front-back training.

The standard recommended sensor positions are F3, F4, and P3, P4.  The protocol uses the “sum-channel / combine” mode to provide 4 training signals derived from the 4 monopolar CH signals.

The protocol produces 4 redefined CH channels, as follows:

Channel 1: CH1 + CH2

Channel 2: CH1 – CH2

Channel 3: (CH1 + CH2) – (CH3 + CH4)

Channel 4: CH3 – CH4

The effects of training these derived signals are as follows:

Channel 1 “go”:     increase synchronous (in-phase) activity in trained band(s)

Channel 1 “stop”:  reduce any activity in trained band(s)

Channel 2 “go”:     increase difference between frontal channels in trained band(s)

Channel 2 “stop”:  reduce difference between frontal channels or reduce frontal amplitudes in trained bands(s)

Channel 3 “go”:     increase front-to-back difference (out-of-phase) activity in trained band(s)

Channel 3 “stop”:  reduce front-to-back differences in activity in trained band(s)

Channel 4 “go”:     increase difference between posterior channels in trained band(s)

Channel 4 “stop”:  reduce difference between posterior channels or reduce posterior amplitudes in trained bands(s)

For standard whole-head synchrony training, the protocol is set up so that channel 1 is uptrained, and the 3 difference channels are downtrained.  This provides a clear synchrony training that specifically records and reduces the differences across the head, in addition to maximizing the combined signal.  This ensures that all locations are contributing to the measure, and that the synchrony training is symmetric and distributed from front to back.
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An alternative screen arrangement incorporating the filtered alpha waves is as shown, which can be produced by selecting the appropriate panels in the “Display” menu:
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In this example, the expected signals are shown.  Channel 1, the “sum” channel, is the largest, since it combined the output of all 4 sensors.  Channel 4, the “rear difference” channel, is the smallest, because left-right synchrony is greatest in the rear, and the inphase posterior alpha waves are cancelled out.  Channel 2, the “front difference” is the next largest.  Channel 3, the front-back difference, is the largest difference, as expected due to the normal out-of-phase relationship between the frontal and occipital alpha waves.

In certain cases, it may be desirable to maintain an out-of-phase relationship between front in back.  In this case, the training direction of channel 3 (front-to-back) can be changed from “stop” to “go”.  This will have the effect of causing the front of the head to be trained to be out of phase from the back of the head.

This protocol can also be easily adapted to synchrony in any band (theta, high alpha, etc), by either redefining the protocol to use the other band(s), or by moving the range of the training band using the on-the-fly keyboard adjustment.  For example, pressing <TAB> and then the “a” key will raise the frequency of the training band, by a default amount of 0.5 Hz per key press.  As usual, the “A” key would lower the frequencies in this example.
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